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the complete isolation of the anterior ‘pillar’: in the much-worn tooth, however, 
this ‘pillar’ is united to the first, inner ‘ crescents ' in Uippotherium, as in Equu*.' 
The plications of the central folds of enamel in the upper molars are generally 
greater in the former than in the latter genus. 


Genus I. IIXPPOTII.ERIU M, Kaup. 

IIirPAKION, Christo]. 

This genus may he shortly defined as follows. Tridactyhr horses, in which 
the first, pillar, in the upper molars, is (liseonnoded from the first inner ‘crescent ’ 
for at least three-quarters of its length. 


Species 1. Ill ppotiI-L'iij i .m axtilopixum, Falc. and Caut. 

Svas : ltii’r.u:ro\ \ s’Tii.oriNeu, (Jandry. Etp i\s i'imu<;F.NH von M»*v»*r. 

WxlM'g . — As stated in ihe introduction, this species seems to have hoen first 
named in tin* “Fauna Antiqua Sivulen-is,” and we must, therefore, trust to the 
figures there given, and the measurements in the descriptions of the ) dates, for its 
identification. In plate 1AXX.IL of that work there are drawn several specimens 
of the dentition, which must he taken as the types of the species. These will he 
referred to as we proceed. 

At a later period, as already noticed in the introduction, II. von Meyer referred 
all the remains of Indian hippothercs then known, to the European mppntherinni 
(/niri!t‘ (Eqnm prirni'jcuin *>). lVo shall subsequently see that there is gotxl 
evidence to -show that there are, at least, two Indian species of the gem is. hut that 
von Mover's conclusion as to the identity of II. o.alilophuun with 11. pracifa may 
possibly be correct. 

M. (la miry’s conclusion as to the probable monodactyle character of this 
species will he alluded 1o below and shown to he untenable. 

Upper mol nr nr ri.es. — In figure 13 of plate LX XXII of the “Fauna Antiqua 
Sivalee.sis, ’ an upper jaw, with the molar series, of Lit ppulherunn outilopintuu is 
figured, and described as belonging to the left side. A east oi this specimen, how- 
ever, in the Indian Museum, shows that the figure has been reversed, ami that 
the jaw really belongs to the right side. It contains six teeth, which seem to he 
the three true molars, and llie three last prenmlars. The poll ion of the hone 
where the persistent milk-molar should he has been broken away, so that that tooth 

1 I7(/< (.i;tU«lry, rtf , ti£. Kh>. 

TIuk i» on the suj'jnmitian tlv.it M. Vinu.lty's oiu-lunions ;i« to tbv miuu.Jact.vlo oham.'lor of //. autii ifinutm 
4W irif'nri vet. 
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may have lxjen present in the complete jaw. The last true molar lias only just 
come into wear. This specimen will be termed a. 

In figure 10 of the same plate a palatal specimen is figured ; it shows the three 
true molars and the last premolar ; it is of slightly larger size than the last specimen 
and will be alluded to as specimen b. 

In figure 18 of the same plate a detached upper molar is figured of the natural 

size. 


In figure 1 of plate SI of Hus memoir then* is drawn part of the left upper 
molar dentition of a species of Bippntherinm , collected by Mr. ThenluUd in the 
Siwaliks of Niki, in the Punjab. The second tooth in this specimen (pm. 4) 
being less worn than the succeeding tooth, is inferred to lx* the last premolar, 
whence the four teeth will be, respectively, the 3rd and 4th premolars (pm. 3, pm. 4) 
and the 1st and 2nd true molars (m. 1, m. 2). From the size of the teeth in this 
specimen (which we shall call s|x*cimen c) it is inferred to belong to 11. autiloplnum. 
The teeth tut* of the normal hippotberian type, showing the characteristic isolated 
anterior * pillar,’ and the plications of the central islands of enamel. The premolars 
are somewhat larger than the true molars, and the grinding surfaces of all the teeth 
are approximately square. 

In the following table the dimensions of the three specimens at* we noticed are 
compared together; the specimens are indicated hv the letters given above — 
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The comparatively slight variations in tlu*se ti 
that the three sp<*cimens belong to the same 


limensiom leave little room for doubt 
specie, seeing that no difference in the 


form of the teeth can be detected. 

Upper milk-molar *. — The next specimeu for notice is the anterior portion of the 
palate of a colt, also collected by Mr. Theobald in the Siwaliks of the Punjab near 
the village of Niki. In figure 2 of plate XI of this volume the dentition of the left 
side of this specimen is figured. The teeth shown are the four milk-molars (mm. 1 
to mm 4.), and the germ of the first true molar (m. 1), which has never come into 
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use. The isolation of the anterior * pillars ’ in these teeth shows that they belong to 
a llippoiherium, while the existence of a larger form of milk-molars of the genus in 
the Siwaliks (to be noticed, in the sequel) renders it probable that these teeth belong 
to the present smaller species. 

The lirst milk* molar (mm. 1) is a small sub-cylindricnJly shaped tooth: the 
second milk-molar (mm. 2) is elongated ; the third and fourth teeth of this series 
(rum. !t : mm. 4) approach a square in cross= section. 

As it is mainly from the characters of the upper milk-molars that the distinct- 
ness of the next species is inferred, it will be necessary to examine the characters of 
these teeth somewhat more closely. In all the three larger teeth the anterior ‘pillar ‘ 
is subeylimlrical, and is placed far in between the two inner ‘crescents,’ so that, by 
the presence of a large amount of cement the inner wall of the crown presents a 
smoot h face, wit hout any projection of the hinder border of the anterior ‘ pillar.’ 
In the second milk-molar there is an infolding of enamel on the inner side of the 
produced anterior extremity of the crown: the posterior ‘pillar’ presents the pecu- 
liar character of being separated from the posterior inner ‘ crescent.’ In the second 
and third milk-molars the posterior 4 pillar * does not extend backwards as far as the 
hinder border of the crown. In all these teeth the plications of the enamel in the 
central islands are of great, complexity . The tooth are coated very thickly with 
cement, which nearly obliterates the ridges on their outer walls. 

The dimensions of the specimen are as follows : — 
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Mandible . — In figures 1*4 and Ha of plate LXXXII of the “Fauna Antiqua 
Sivalonsis” two views arc given of a fragmentary mandible of a small equine animal 
referred to the present species. In the description of the plate the specimen is 
said to contain the three premolars and the lirst true molar : an inspection of the 
figure, however, shows clearly that the fourth tooth (the first true molar) is less 
worn than the preceding tooth ; hence the three anterior teeth must be milk-molars, 
and not premolars. I am unable to say whether the specimen belongs to this or 
the next sp'eies. 

In figure 3 of plate XII of this volume there is drawn a fragment of the, left 
ramus of the mandilne of an equine animal collected by Mr. Theobald in the 
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Siwaliks of the Tun jab. As the specimen comes from a horizon in the Siw&liks 

(as inferred from its mineral condition), where no remains of Equm occur, and as it, 

presents certain peculiarities characteristic of the lower dentition of Hippotherinm, 

it may be referred to that genus. Since the specimen is smaller than, and of 

different -proportions from, another jaw of the same genus referable to the next 

species, it. seems probable that it may he referred to 11. antilopimm. This speci- 

men shows five teeth, the two anterior of which (pm. 3, pm. 4) are stouter and 

less worn than the succeeding tooth (m. 1,) whence it is inferred that the live teeth 

are respectively the two last premolars, and the three true molars. 

The promolars (pm. 3, pm. 4) are considerably wider and stouter thau the 

true, mdars ; the last true molar is extremely thin ; the four anterior teeth exhibit 

► .* 

at their an tero-e sternal angles a semi-detached column of enamel, very characteris- 
tic of the lower molars of this genus.' The fragment of the mandible remaining 
shows that the inferior border was highly convex towards the middle. 


The dimensions of the specimen 


are as follows 
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Lower milk-molar «. — In figure 1 of plate XII there is represented a part of 
the left mandible of a young hippo! here, collected by Mr. Theobald in the Punjab. 
This sjHrcimen shows four teeth, namely, the three last milk-molars (nun *2, mm 3, 
mm. t), (inferred to be such from the fourth tooth (rn. 1) in the specimen being 
less worn than the preceding one), the first true molar (m. 1) just touched by 
wear, and the alveolus of the second true molar. The specimen is inferred to 
belong to a lUppotherium from the district whence it was obtain**!, and from the 
presence of the detached column of enamel on the outer side of the third milk- 
inolar. From the exact similarity of the first true molar (in. 1) in this specimen 
with the corresponding tooth in the last specimen, the jaw is inferred to belong 
probably to 11. unti-fophmm. It w ill lx* noticed that the milk-molars are of smaller 
dimensions tlian the premolars in the last specimen. The length of the three milk- 
molars is 3-7 inches. 


*Tb?« column h y in t.h* figure ; it is veil bhowii in figure 10 of pfotii V »*f <j?iu<]ry* 

Auimu'ix. Foamik** <lu Mont LeDcrDn." 
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Limb-bone*.— In. plates LXXXIV and LXXXV of the “Fauna Antiqua 
^ivalensis ” a large series of limb-hones of Siwalik equine animals has been 
itbographed, and in many cases specifically assigned either to Equm tdvalenaia 
3r Mtppotherium mtilopinum . We are not, however, informed on what grounds 
these determinations were made, but it appears that in general the larger speci- 
mens have been assigned to tho former species, and the smaller to the latter. 
If, however, we examine into tho matter more closely, we shall find that this does 
not hold as an invariable rule. Taking the case of the metatarsus, we find that 
in figure 4 of plate LXXXIY a specimen of this bone referred to Equm sim- 
lenns has a length of 11*1 inches; while a specimen (plate LXXXV, figure 12) 
referred to Eippothermm antilopinum has a length of 101 inches. Another 
specimen, however (plate LX XX IV, figure 21), assigned to the former genus, 
has a length of only 10 5 inches, and is much slenderer than the first specimen. 
In the Indian Museum there is a specimen of an equine metatarsus from the 
topmost Siwaliks, in which hitherto no remains of Eippotherium have been found : 
this bone is somewhat smaller than the one assigned by Falconer and Cautley to 
H. antilopinum , and yet belongs to an Equm. It will be shown below that the 
proximal phalangeal hones referred by Falconer and Cautley to E, antilopinum 
really belong to Equm stwletms. 

From the foregoing considerations it seems to me that Falconer’s identification of 
the limb-bones of this species is certainly erroneous, and, therefore, that M. Gaudry’s 
conclusions as to the probable inonodaetyle character of If. antilopinum, based on 
the absence of the facet-tea for the lateral metaearpals or tarsals, on the * cannon- 
bones * assigned to this species by Dr. Falconer, must likewise fall to the ground. It 
may be observed, however, that if, as was almost certainly the ease, the hippotheres 
have been gradually modified into the true horses, they must at: some time or other 
have lost their accessory digits, and the anterior * pillar ’ of the upper molars must 
have been become connected with the main body of the tooth. It is quite possible, 
therefore, if not probable, that these changes did not take place synchronously, 
and, accordingly, there would he nothing improbable in meeting with an animal 
having, as M. Gaudry considers to have been the ease with the present species, the 
digitation of the horse, coupled with the dentition of the hippothcre. 

There are but few limb-bones in the Indian Museum, which can with any cer- 
tainty lx* referred to this species. Among these may be mentioned the proximal 
phalangeal*, which are of the same shape as the corresponding bone of the next 
species (plate XIII), but about two-thirds the size. They are quite different from 
the bone assigned by Falconer to this species in the “Fauna Antiqua Siralcnsis, ” 
plate LXXXIY, figure 11. 

Comparison with if. gracile , — As far as can be judged, it appears probable 
that Dr. Falconer distinguished his Indian hippothcre from the European species 
on the ground of its smaller size. M. Gaudry, however, in his great works on 
the Fikermi and Mount Ldberon fossils, has shown that the latter species is subject 


» 
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to such variation in size,’ that it would seem that this ground Of distinction will 
not hold ; and we are, therefore, driven to depend on the characters of the teeth 
themselves- This renders the task of indicating precise specific characters one of 
great difficulty, as there are such extremely insignificant differences between the 
teeth of all the species of the genus. 

Between the four middle upper molars of JET. antilopmnm figured here, and 
the corresponding teeth of E. gracilc, I cannot find any crucial point of distinction, 
and they might, as far as I can judge, be referred to the same species. Almost the 
only difference seems to he that in the Indian form the anterior 4 pillar’ is more com- 
pletely enclosed in the cement, and is hence less conspicuous on the inner surface. 

In the upper milk-molars a few points of difference can be detected between 
the European and Asiatic forms. In the former* the plications of the central 
enamel islands are less dbmplex than in the latter ; while the anterior 4 pillars ’ 
are less completely embraced in the crowns of the teeth in the former. In the 
second milk-molar of II. gracile both the 4 pillars ’ are connected with the 4 crescents ’ 
by isthmuses of dentine, while in the corresponding tooth of II. antilopinum both 
are completely isolated. Further, in the same tooth of the latter there is a distinct 
infold of enamel from the inner side of the produced anterior angle, which is 
entirely wanting in the corresponding tooth of the former. 

The mandible of the Indian form is decidedly more curved inferiorly than 
that of the European form. * 

It will he seen, therefore, that the points distinguishing II. antilopmum from 
E. grucile are extremely slight, and it is not improbable that von Meyer's identifi- 
cation of the two may be correct. It appears to me best, however, seeing that there 
are some minute points of difference, to retain, at all events for the present, the 
two specific names, though it may be doubted whether the two forms should he 
ranked as races or species. 

American hippotheres . — All the American species of the genus seem to be 
distinguished by the simpler structure of the enamel folds. Should any of them, 
which is extremely unlikely, turn out to he the same as the Indian species, the 
name of the latter has the priority of all. 

Distribution. — Remains of this species have been obtained throughout the 
sub- Himalayan Siwaliks, but not from Sind or Burma. An atlas of a small species 
of horse in the Indian Museum from Perim Island has been referewl by I>r. Fal- 
coner, with considerable probability of correctness, to the present species. It is 
uncertain whether the hippotherian teeth from China in the British Museum, 
mentioned by M. GaudTy in the passage already quoted, should be referred to this 
or the next species . 3 

1 Compare %. 7, pi. XXXI V of Amount) i FountiW el (Wologfe de rAtticjm?," with %. 9 of pi. V, of “ Aoi. 
m&ux Fo**iic« 4a Mont Ldberon." 

* See “ Amman* dn Mont LeUiron, pi. V, 7. 

* Th «## teeth wr# referred to in tbt " 4n»rteHy Journal of the fJeoiogicid Society of JLottiaW* Yot IX, p, 854* 
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Species 2. IIippothkjuujc theobaldi, nobig. 

Syuonym»— E qitos rntnexsitg, Meyer, Siv*um>pC8 throbaldi, uobi*. 

History . — As stated in the introduction, certain remains of this species were 
originally described, 1 as belonging to a new genus, under the name of Sioalkippm 
theobaldi. It was, however, subsequently discovered* that the teeth on which this 
new genus had been founded, in place of being premolars, as was originally consi- 
dered to be the case, were really milk-molars, and were then seen to belong to 
Hippotherium. It was added in the same notice that certain teeth described by 
H. von Meyer® from India, as belonging to II. gracile , should be referred to the 
new species under the name of II. theobaldi. It may be added that this determina- 
tion was made under the erroneous impression that; von Meyer had intended to 
distinguish the teeth in question from II. antilopinum , whereas he had intended to 
unite that species with II. gracile. The distinctness of this species rests solely on 
the characters of the upper milk-molars, the true molars, which are referred to it, 
presenting no characters, except their larger size, by which they can be sufficiently 
distinguished from those of II. antilopinum, and, as far as I can judge, closely 
resembling the corresponding teeth of the larger variety of II. gracile. 

Upper milk-molars. — The teeth of the specimen on which the species was 
originally founded are represented in figure 4 of plate XI. The specimen was 
obtained by Mr. Theobald from the Siwaliks of the village of Kaipar, in the Punjab. 
It consists of a fragmentary portion of the left maxilla, containing three complete 
teeth (mm. 2, mm. 3, mm. 4) and the broken base of a smaller anterior tooth 
(mm. 1). To the rear of the last tooth (mm. 4) there is seen the alveolus of a fifth 
tooth, which had not come into use at the death of the animal : this shows that the 
existing teeth belong to the milk-molar series. From the isolation of the anterior 
* pillars ’ of the molars the specimen must be referred to Hippotherium , while from 
the great difference in the form of these teeth from the upper milk-molars of II. 
antilopinum , drawn in figure 2 of the same plate, it is inferred that they must he 
assigned to a second Indian species of the genus, which it has Imxju proposed to call 
II. theobaldi. 

The teeth belonged to a very young colt, as they are but slightly touched by 
wear. In spite, however, of the very small degree of attrition of these teeth, the 
first true molar had cut the gum, as is shown by the condition ol‘ its alveolus. This 
unusually early appearance of this tooth seems to distinguish this jaw from the 
jaws of all other horses. 

The first tooth was small and sub-cylindrical. The remaining teeth arc oblong 
in shape (the second milk-molar being produced into the usual angle), and, thereby, 
seem to bo distinguished from those of other species of the genus, wliich arc more 


1 * R. G. S. i: Vol. X, p. 31. 


1 Ibid, p. 82. 


1 ^a]^iollW^gr^lphiaA ,, Vol XV, p, 17. 
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nearly square in shape ; * and in which respect they resemble the milk-molars of the 
genus JSqnus. 

The points distinguishing these teeth from the corresponding teeth of jET/ppo* 
t her ium antilopinum will lie best exhibited by a comparison of the two series. In 
the following table the dimensions of the specimen under consideration are given 
in the first column, and those of the corresponding teeth of IT. antilqpimtm in the 


second. 

Length of three Ia*t ujilk-nsulare ........ 4'0 3 52 

„ „ first milk-molar 0*32 0*48 

Width * „ „ 032 

Length „ second „ ......... 1 55 1*42 

Width (VOS 0*9 

Length „ third ,, . 1 28 1 01 

Width „ „ (rim 004 

Length fourth „ , 1*30 M 

Width „ 007 004 


These dimensions show the much greater proportionate length of the milk-molars 
of the former species. The other differences are the following. 

In II. antilopinum, the anterior * pillar ’ is sub-cylindrical, and completely en- 
closed by cement in the mass of the crown : the posterior * pillar’ does not extend 
backwards as far as the binder border of the crown ; while in the second milk- 
molar the same * pillar ’ is disconnected from the body of the tooth. The enamel 
is much plicated, and the cement of great thickness. 

In JOT. theobaldi , on the other hand, the anterior ‘ pillar’ is much compressed, 
so as to Ik 1 longitudinally elongated ; it also stands out distinctly from the crown, 
so that its posterior border forms a free sharp edge : the posterior * pillar’ extends 
Imck wards as far as the hinder border of the crown ; while in the second milk- 
molar the same * pillar * is united with the adjacent * crescent.’ The enamel is hut 
slightly plicated, and the cement thin. 

These points of distinction appear to me so marked as to preclude all idea of 
referring the two specimens to the same species. It may be noticed that in nearly 
all the points in which the milk-molars of II. theobaldi differ from those of II. an - 
tibpmum (and also from those of II. gracile) they approach the characters of the 
corresponding teeth of JSquus. It will be observed that * sprigs 1 of enamel jut 
forth from the space between the two * crescents ’ very close to the anterior ‘ pillar,’ 
foreshadowing the connection which exists in JSquus. 

The milk-molars of II. gracile, as has been noted above, are so like those of 
II, antilopinum, that we have found very few points of distinction : hence ti»e milk- 
molars of II. theobaldi will differ from those of II. gracile in much the same points 
as they do from those of IT. antilopinum. According to M. Oaudry’s figure of the 
milk-molars of JET. gracile, these teeth seem to he slightly more elongated than those 
of M, antilopinum, and are therefore intermediate between the latter and those of 

1 VuU pint* XI, %. 2, Rfid plate V fig, 7, of ** Atjuuaux <2u Mont L^berua," 
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ft. theobaldL The second milk-molar of the- latter species agrees with the corres- 
ponding tooth of 11. gramle in the union of the posterior ‘ pillar ’ with the adjacent 
‘crescent,’ and differs by the presence of the infold of enamel at the inner side of 
the anterior angle. 

Second specimen , — In a second specimen of the milk-molars of If. thcobcrtdi 
(Indian Museum, No. C. 154) from Niki, containing the two last teeth of that series, 
the essential characters are the same as in the type specimen : the dimensions are 
as follows : — 

Length of third milk -molar ......... 1 ‘12 

Width „ . . 0-87 

Length „ fourth . 1'2 

Width 0 88 

The disproportion between the two diameters is here greater than in the first 
specimen. 

Maxilla of first specimen. — The fragment of the maxilla in which the figured 
teeth are contained is too imperfect to give any idea of the characters of the cranium, 
except the fact that it was furnished with a very large lachrymal depression or 
‘larmier.’ 

Distinctness as a species. — I am* unable to find in any of those of the American 
species of H ippotheri nm of which the milk-molars have been described any close 
resemblance to the teeth described above, and therefore come to the conclusion that 
they are rightly referred to a distinct species. 

Upper true molars. — Seeing that the upper milk-molars have afforded evidence 
of two .specie* of Indian hippothercs, it now remains to discover whether we can 
distinguish between the true molars of these species. In figure 3 of plate XI, then? 
are, represented four teeth of the left upper permanent molar series of a Uippo- 
tlie.re from Mr. Theobald's Niki eolleetion, of somewhat larger dimensions than those 
of II. onUlopenum, and also differing slightly in form from those teeth. Since the 
upper milk-molars of 11. theobald are somewhat larger than those of II. mitilopinum, 
it ts inferred that the same rule holds good with regard to the true molars, wherefore 
the teeth in question have been assigned to the former species. It may be added 
that if the milk-molars had not been known, it would have been doubtful whether 
the true molars would have afforded ground for the formation of two species. 

The figured specimen consists of a fragment of the left maxilla containing four 
complete teeth, and the alveolus of another tooth on either side of the four remaining 
ones. The second remaining tooth, counting from the left (p. m. 4), is leas worn 
than cither of the teeth on its two sides, and must accordingly be the last premolar : 
the four teeth will, therefore, ho respectivly the third and fourth premolars 
(p, m„ 3, p. m. 4), and the first and second true molars. The crowns of the teeth arc 
nearly square in cross-section, and the premolars are considerably larger than the 
true molars. The anterior ‘pillars’ are compressed longitudinally, and stand out 
distinctly from the crown: small processes of enamel project from the space? 
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between the inner ‘crescente’ towards these 4 pillars.’ The posterior ‘ pillars ’ are 
constricted at the point of union with the posterior ‘crescents ; ’ tins constriction, 
however, is only characteristic of an early stage of detrition and disappears at a later 
period, as is shown in the single worn tooth represented in plat© XIII, figure 1. 
The enamel is much plicated. 

In figures 1 and 2 of plate XIII are represented two detached upper molar 
teeth of the same species, the first of which ( fig. 2 ) is the second right premolar, 
and the other, the third or fourth of the loft side of the same series. The former 
tooth is figured to show the characters of the first premolar, and the second to show 
a good example of a well-worn crown of one of the middle teeth. The only point 
that claims any particular notice is that there is a plication of the enamel on the 
inner side of the produced anterior angle of the seeond premolar, which seems to be* 
constant in all specimens of this tooth. 

The dimensions of the three last premolars, and the second and third true mo- 


lars, are as follows : — 

Lttftgth of four toeth of wjwimeh drawn in flat* XI, % 3 11 

Length „ woo fid pwoiplar * -VO 

Width „ w * ■ Vi 

length „ third J# - V24 

Width w . " MS 

length fourth * * - . » . V13 

Width n „ «•■••• . ’ • V15 

Length Brat true mokr .... VO 

Width „ „ „ , 1*06 

lrfrngib i t wod „ M * . V03 

Width „ „ * 1*03 


Distinction* and differences. — As I have Indore observed, it seems doubtful 
whether the evidence of the permanent molars alone would have been sufficient for 
the separation of the present species from the last ; seeing, however, that the milk- 
molars afford undoubted evidence of the distinctness of the two, we may note what 
points of difference can be found between the permanent molars. It will first of 
all he seen from the measurements given above that the permanent molars of B. 
theobaldi are of considerably larger size than those of 11. antilopinum ; in the former 
species, moreover, the excess of size of the premolars over the true molars is con- 
siderably greater than in the latter. The anterior ‘pillars’ in the molars of the 
former are more compressed laterally, and stand out more distinctly from the body 
of the teeth than in the latter. These appear to be the main points of difference 
between the permanent molars of the two species. 

The permanent molars of B- gracile seem to be in general somewhat smaller 
than those of B. theobaldi ; while their anterior ‘pillars’ are more cylindrical. 
The projections of enamel from the spat* between the two inner ‘ crescents’ do not 
approach so near to the anterior * pillars ’ in the former as in the latter. In the 
second premolar of the European species the folds of the enamel occurring on the 
inner side of the anterior angle of this tooth in the Indian species are wanting. 
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I cannot identify the molars of the present species with any of the American 
species of the genus, which are mostly characterised by their smaller size, and by 
the lesser degree of plication of the central enamel islands. 

Mandible . — In figure 2 of plate XII there is figured a portion of the left 
ramus of the mandible of a Hippotherium , obtained by Mr. Theobald in association 
with the maxilla hist described, and which doubtless belonged to the same individual. 
The specimen was, in all probability, originally complete, but has been broken, and 
lost some pieces during the process of extraction from its bed. The parts now 
remaining comprise the greater part of the left ramus, from the base of the eoronoid 
process to the commencement of the symphysis, but wanting a small part of the 
middle, and the last premolar. The other fragment consists of the hinder lialf of 
the right ramus as far as the front of the last premolar. The figured fragment 
shows the second and third premolars (pm. 2, pm. 3), and the three true molars (m. 1 
to m, 3), while the right ramus contains the last premolar and the true molars. 

The jaw belonged to an animal which had just attained to full maturity, as the 
hist true molar has l>een but a short, time in use. The first premolar, or milk-molar, 
has disappeared. The teeth are of large size and great thickness, and the premolars 
are much larger than the true molars. 1 The cement is of unusual thickness, 
forming distinct ledges on the sides Of the crown. The free edges of the enamel 
are slightly crenulated. The inferior border of the ramus is nearly straight below 
the molars, and the inflection for the symphysis commences one inch in advance of 
the second premolar. The dimensions of the specimen (combining those of the 
two rami) are a.s follows : — 


Lwitfilt of »ix 8if>h»ra» * . . ... . iVH 

Dopih ,, jaw at sicoowi premolar . 2 'OH 

„ if ,, M trm; molar . . . 4*1 

length „ iioaoihI promolar . ..... 1*3 

Width 0 72 

third M . 1*13 

Width „ „ ..... OS 

Lou^th „ fourth „ . ...... 1*12 

Width „ , O' 75 

Longtii t% hr st true molar . . . 3 *0 

Witith „ „ . .0*08 

F^n^th „ second ,, „ . . .1*07 

Width if •> . . . » . 

Inmtfth „ third „ .» • * * .1*3 

Width „ „ 0 01 


Distinctions and differences . — The above dimensions indicate an animal of 
somewhat larger size than the Tibetan kiang (Equus hemionus). The teeth are 
larger and stouter than those we have assigned to IT. autilopinmn, the increase of 
thickness being due in great part to the large quantity of cement. The inferior 
border of the jaw seems to be straighter than in that of II. anUlopmum. Much 


1 In tto* %uro the space left for tho last pratuukr is not of sufficient 
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the same differences occur between the present teeth and the- lower molars of 
JOT. grac ile. The jaw of M. theobaldi is further distinguished from that of M. grarile 
by the smaller interval separating the first of the molar series from the commence- 
ment of the symphysis. 

In figure 4 of plate Nil there are represented* the teeth of a broken right 
ramus of the mandible of an equine animal collected by Mr, Theobald at Jabi, 
in the Punjab. The specimen shows the last promolar (pm. 4) and the three 
true molars (m. 1. in. 2, in. 3). As no remains of the genus Eqvtw have been 
obtained from the district when* this specimen was collected, it is inferred to belong 
to liippotherittm. In the dimensions of the jaw and length of the teeth, the 
specimen agrees with the above described jaw of II. theobaldi . The teeth differ, 
however, from those of the latter specimen by the enormous quantity of cement 
with which they are coated, especially noticeable in the premolar. The ‘crescents’ 
seem also to be less regular inform than in that specimen. A third mandible in 
the Indian Museum (No. C. 101) exhibits less cement than the specimen drawn in 
figure 2 of plate XII, and it, therefore, seems that the. quantity of cement cannot 
he taken as a character of specific value, and all three specimens are consequently 
referred provisionally to one and the same species. 

Limb-bones, — From the fertile fossil locality of Niki, in the Punjab, so 
frequently alluded to in previous pages, Mr. Theobald has obtained several portions 
of limb-bones of a Large hippothere, probably belonging to the same individual as 
the upper and lower jaws. These remains comprise the upper portion of a tibia, the 
distal ends of a pair of radii, and a hind and fore-foot in a more or less complete 
state. I have nothing to note on the first three of these specimens, but have a few 
remarks to make regarding the foot, one of which is figured in plate XIII, figure 3, 
of this volume. This specimen belongs to the fore-limb, as is determined by its 
difference from another foot with a complete metatarsal. The distal extremity of 
the metacarpus is all that remains of that t*one : the first and second medial 
phalanges are complete, but the terminal phalange has been broken. On the right 
side are seen the three phalanges of one of the lateral digits, and on the opposite 
side the distal extremity of the lateral metacarpal. The central metacarpal bears 
flat facetted on its posterior aspect for articulation with the lateral bones. From 

thti slenderness of the remaining lateral metacarpal it would seem that, as in 

JOT. gracile, these bones did not extend continuously along the whole length of the 
median metacarpal. The bones of this foot seem to be nearest in she to those of 
the stout variety of the Fikermi hippothere described by M. Oaudry.' 

In the specimen of the hind-foot in the Indian Museum, the lateral digits are 
smaller than in the figured specimen of the fore-foot. 

Distinctness as a species and distribution . — The specimens examined above 
leave but little doubt as to the former existence of a second species of Siwalik 
hippothere, mainly distinguished from H. antilopinum by the difference In the 

1 * Axrtio^u* H Gfcotogie KAltiqueV ft uxv, J3. 
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structure of its upper milk -molars, and by its generally larger size. The remains of 
this species are at present only known to me from the Siwaliks of the Punjab, and 
from Perira Island; from the latter locality certain upper molars, now in the 
Indian Museum, were catalogued by Dr. Falconer as belonging to Equus. 1 It is 
not impossible that the extremity of the mandible of an equine animal from Burma 
represented in figure 12 of plate LXXXII of the “Fauna Anti qua Sivalensis” 
may belong to the present species, as the Ira wadi beds generally yield fossils of an 
old type. It is also possible that the fossil Ipppotherian teeth from China, referred 
to above, may belong to this species. 

Genus II : EQUUS, Linnd. 

Horses in which the feet are normally monodactyle and the anterior * pillar 1 
of the upper molars united throughout its length with the adjacent ‘ crescent.’ 

By many modern zoologists the old genus Equus is subdivided into Equus, con- 
taining the horse only, and slain us, containing all the other living members of the 
family ; as, however, the distinctions between these two groups rest solely on exter- 
nal characters, they are manifestly inapplicable to any but the living species. 

• 

Species 1. Equus sivalensis, Pale, and Caut. 

JPrainom history . — With the exception of the notice of fossil Indian horses by 
the late Sir YV. E. Baker already referred to, we have only the plates in the “ Fauna 
Antiqua Sivalensis ” to depend upon for the identification of this species. The 
specific name seems to have first appeared in that work. As it appears to me that 
the remains of two species have been figured in the “Fauna Antiqua Sivalensis” 
under the name of E. sioalensi s, it is necessary to determine which specimens am 
to be considered as the type of that species. I have accordingly taken the skull 
represented in figures 1, 1 a, li of plate LXXXI of that work as the type, since it is 
the most perfect specimen figured. 

Upper molar series. — An inspection of the figures of the teeth in the above- 
mentioned type skull, or still bett er, of those of a cast of the same specimen, shows 
that the specimen bears the two last premolars and the three t rue molars. The 
teeth are very much worn, the first enamel island having totally disappeared in 
the penultimate premolar, and both these islands in the first true molar. The 
grinding surfaces of the molar series are characterised by the small size of the 
anterior * pillar ’ in the premolars, the grinding surface of which is never larger 
than the same surface in the second true molar. 

Another specimen of a much worn upper molar series, drawn in figure 3 of 
plate LXXXII of the same work, exhibits the same general dental characters. 

In figure 2 of plate XIV of this volume is represented the complete left upper 
permanent molar dentition of the skull of a horse, collected by Mr. Theobald in the 

» See •' Pul. Mem.," VoL I, page 188. 
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Siwaliks near the village of 3‘adri in the Punjab. The teeth of this specimen are 
in an intermediate condition of wear, and the first premolar (pin. 1) is seen to he 
persistent. These teeth agree with the specimens last noticed in the comparative 
shortness of the grinding surface of the anterior * pillars ’ of the preraolars, #.<?., they 
are not longer than the corresponding surface in the second true molar (m. 2) ; the 
specimen is accordingly referred to the present species. 

In figure 1 of the same plate there arc represented the flvo last teeth of the 
right upper molar scries of a horse .obtained by Mr. Theobald from the higher 
Siwaliks of the village of Itupdr in the Punjab. These teeth are somewhat less 
worn than those of the previous specimen, and exhibit the characteristic shortness 
of the grinding surface of the auterior ‘ pillars 1 of the premolars, this being 
especially noticeable in this speeimeu, where this surface in the last prcmolar (pm. 4) 
is shorter than in the first true molar (m. 1). 

The last specimen of the upper molar dentit ion of this species to be noticed is 
contained in a fragment of the right maxilla : another of Mr. Theobald’* numerous 
Siwalik specimens (No. C180, Ind. Mus.). In this specimen, which has’ not been 
figured, the four last teeth of the molar series arc exhibited, the last, true molar 
having only just come into wear: this specimen, therefore, belongs to a younger 
individual than either of the others. In it the length of the grinding surface of the 
anterior ‘pillar* of the last premolar is considerably shorter than the corresponding 
surface of the first true molar, the respective lengths being 0 4 and 0T>1 inch. 

Taking, therefore, the five specimens above mentioned, which exhibit the teeth 
at all stages of wear, we find it to be a constant character of the upper molars of 
Eqm s tiealemn* that the grinding surfaces of the anterior * pillars ’ of the premo- 
lnrs are not longer than those of the later true molars, and are frequently shorter 
than the corresponding surface of the first true molar. The number of specimens 
examined, and their different ages, leave little doubt as to the trustworthiness of 
this character. It may Ik; noticed that a considerable difference occurs in the size 
of the molars of the two specimens figured in this volume, but it dot's not appear to 
me that this can be considered as more than an individual or sexual character. In the 
only specimen exhibiting the complete molar series, the. first premolar (milk-molar) 
is persistent, and of considerably larger size than the same tooth in living horses. 

Comparison , — The difficulty of arriving at any satisfactory conclusion merely 
from a comparisons of the teeth of the horse- family is w ell instanced by the numerous 
so-called species which have been made from the European fossil remains of the 
domestic bom? { Equus caballus) . The teeth of many of the different living 
species are, indeed, so much alike that it would, I think, lie impossible to distin- 
guish many of them by the characters of the molar teeth alone. In the case 
of the fossil Siwalik horse, from the materials at my command, my comparisons 
must, perforce, be limited to the living Asiatic species. 

In Equus caballus I cannot discover any instances where the anterior ‘pillar* 
is m small as it frequently is in Equus simlensis. In the former the second pre- 
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molar seems always to "be worn very unequally, being more abraded in front than 
behind ; in the latter the wear of this tooth is equable. In the former, again, the 
first itiilk-molar is of much smaller size than in the latter, and comparatively 
seldom persist*. The larger form of E. « ivalcmis indicates an animal of, at least, 
fifteen 4 hands * in height. 

In E. onager, of north-western India and Persia, the anterior ‘ pillar ’ in all the 
molars is of large size, and is larger in the last premolar than in any of the true 
molars. The first milk-molar, if developed, seems to be always shed at a very 
early period. 

In Equm hemionm , or the kiang, of Tibet, the upper molars in the matter of 
form are extremely close to those of E. sitalemis, and it seems to me that it is 
doubtful whether we could distinguish the molar series of the two forms if both 
were found in the fossil state. The molars of the living species do not, however, 
ever attain to the dimensions of the larger individuals of the fossil species. In the 
kiang, moreover, the first milk-molar is alway very minute, and in all the skulls that 
have come under my observation is shed before any of the premolars appear. 
These, however, are hut slight differences, and I cannot but think that there is a 
very intimate relationship between these two species, an inference which is sup- 
ported by the characters of the crania of the two forms. 

Cranium . — The specimens of the cranium which can with certainty be referred 
to this species are two, viz., the one already referred to in the “ Fauna Antiqua 
Sivalensis,” and the one in the Indian Museum to which the molar dentition in 
figure 2 of plate NIV belongs. Both these specimens have lost their premaxilhe. 
A third skull of a Siwalik horse, in the Indian Museum, exhibits these bones, but, 
as all the molar teeth, except the two last., are wanting, I am not quite sure of the 
species to which that specimen belongs, though from the form of the skull 1 am 
inclined to refer it to E. sivalensia. The premaxilhe in that specimen are intermediate 
in length between those of the domestic horse and the kiang, but approach nearer 
to those of the latter, the interval separating the molar series from the incisors 
being very much less than in Eqnus caballus . 

A specimen of the extremity of the premaxillne of a Siwalik horse, of the 
species of which I am uncertain, in the Indian Museum ’ shows that the incisors 
are placed very obliquely. The specimen represented in figure 5 of plate LXXXII 
of the “Fauna Antiqua Sivalensis ” exhibits the same character. This oblique 
position of the incisors is a character distinguishing Eqnus caballus from E. 
onager and E. hemionm. Unfortunately 1 am unable to say whether any of these 
specimens of the premaxilla) belong to E. sivalensis or to the next species. 

The cranium of E. sivalensis figured in the “ Fauna Antiqua Sivalensis ” is of 
great breadth across the orbits, a character which it possesses in common with the 

i C. 180, Tim Mjx*cimcu described by Falconer oil pa#e 1 J>T of vol, 1 of the “ F*!teoiitulo£ieal Memoir*,” 
yfo *i0&> a* the mandible. 
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skull of E. hemionm. The relative proportions of the skulls of the above mention* 
ed species may be estimated by taking the length of the molar series (inolusive of 
the persistent milk-molar) as unity, aud seeing how many times this unit is contain- 
ed in the interval separating the last true molar and the foramen magnum. This 
gives the following results : — 
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A distinct trace of a * Lnrmial ’ cavity is observable in the skull of E. #iva- 
lemity as was first pointed out by Professor Huxley in the passage already cited. 
No living horse shows any trace of such cavity, though it is well developed in the 
hippotheres. 

The Siwalik skulls are not sufficiently perfect to admit of any closer comparison 
with those of living species ; the points already observed, however, with the excep- 
tion of the doubtful premaxillse, certainly indicate a considerable resemblanee 
between the crania of JE. sitalemu and E. hemfaum, coupled with the retention by 
the former of certain ancestral characters, which have been lost in the latter. 

Mandible. — Two views of 4 he greater portion of the horizontal ramus of the 
right side of the mandible of a Siwalik horse are given in the " Fauna Antiqua Siva- 
lcnfus ” (plates LXXXI, fig. 4 ; LXXXI I, fig. 2)‘ under the name of Equrn rim- 
As similar jaws arc not uncommon in the topmost Siwaliks, where E. 
nralemis seems to he the commoner species, it is very probable that this reference 
is correct, though it cannot be considered as absolutely certain. 

A very simitar specimen, comprising the two rami, is in the collection of the 
Indian Museum (No. C.184), and was formerly in the collection of the Asiatic Society 
of Bengal ; its description by Dr. Falconer is given in the “ Palaeontological 
Memoirs.’' * The two foregoing specimens show that the lower jaw of E. nivalenm* 
is of great vertical depth, and that the ‘ diastema ’ is shorter tlian in the common 
horse, and thereby comes nearer the length of that of the kiang. The following 
table exhibits the chief dimensions of the two Siwalik jaws («, British Museum, 
ft, Indian Museum specimen) and the corresjionding dimensions of the jaws of E. 
cabal lit* and E. hemionm : — 
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These dimensions show that the relative proportions of the fossil jaw are 
nearer to those of the jaw of the kiang than to that of the horse. Unfortunately 
ntin© of the specimens show the ‘angle’ of the mandible* in which there is such 
a marked difference in the two living species. The inferior border is arched, and 
very thick as in the kiang. 

A symphysis of the mandible of a fossil horse in the Indian Museum., one of 
Mr. Theobald's Siwalik collection, shows that this portion of the jaw was elongated 
as in the living horse, and strikingly different from the corresponding part in the 
kiang. 1 cannot, however, say whether this specimen may not belong to E.nama- 
diem ; it agrees exactly in form with tin; symphysis of the mandible of E. s ivalensis 
from the Siwaiiks drawn in figure 6 of Plate LXXXII of the “ Eauna Antigua 
Sivalensis,” hut that reference may he incorrect. 1 

Upper milk-molars. — In figure 1 of plate XV are represented the milk-molars 
of a young colt of a species of Equus from the Siwaiiks. It is probable, from the 
evidence of a specimen of upper milk-molars from the Narbada to be described 
under the head of the next species, that the present specimen belongs to E. sivalensis. 
These teeth agree in general form with the milk-molars of the domestic horse, 
presenting the elongated form usually characteristic of the deciduous series. These 
teeth are contained in a fragment of ‘the right maxilla, collected by Mr. Theobald ; 
the portion containing the first milk-molar has been broken away. 

Other remains. — The Indian Museum possesses a considerable series of limb- 
bones of true horses from the Siwaiiks. It is not, however, possible to be certain 
as to the species to which these should be referred, and accordingly only such of 
them will be noticed as l>ear on the question of the reputed monodactyle character 
of Jlippotherium antilopimm. 

Cannon and phalangeal hones. — There are a considerable series of £ cannon ’ and 
phalangeal hones in the Indian Museum, obtained by Mr. Theobald from the upper 
Siwaiiks of the Kangra district, in company with the teeth of Equus sivalemis , 
wluch may probably be referred to that species, and certainly to the genus Equus, 
as the remains of Hip-pother ium have not been obtained from these higher beds. 
These lames are of a slender ty pe, and many of them agree with the * cannon ! and 
phalangeal hones figured in the “Eauna Anti qua Sivalensis” as belonging tc 
JJ. antilopinwn * 

It may he noticed in passing that the last mentioned specimens are, as already 
s aid , those on the evidence of which M. Gaudry stated that H. antUopinum was un- 
provided with lateral phalanges. There i,s little, if any, doubt hut that these bones 
belong to Equus. No hippothere has the first phalangeal bone so constricted. 

Other corresponding bones are figured in the same plate of the “Faum 

1 In Ui6 description of tie plaio the specimen is erroneous! j said to belong to the maxilla, 

* Ft. JLXXXY, figs* II to 14 
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Antique Sivalenais ** under the name of JSqum simfemk* but of somewhat Burger 
size . It is not impossible that these two typos of bones may belong to the two 
species of Siwalik bourses, or it is possible they may be merely sexttal differences* 
as we have noticed considerable variations in the size of the 'teeth referred to M swwi- 
lenm*. 

The proximal phalangeal bones are much compressed in the middle, and are of 
an elongated type, in both of which respects they resemble the fdulangeals of 
Eqm# kmioMU, and the zebras, and differ from the corresponding lioness in the true 
horses.* AH the evidence seems, therefore, to connect 2?. mvafetm# with the asses 
and zebras, rather than with the domestic horse. 

General character of #pccic#.—J ud ging by the remains above enumerated, 
which can certainly be referred to the present sjjocics, it would seem that F. mva- 
lams was most nearly allied to the Tibetan kiang, but that in its retention of a 
* larmtal* cavity and of the relatively large persistent first upper milk-molar, and in 
the small size of the grinding surfaces of the anterior ‘ pillars,’ it retained characters 
connecting it with the ancestral genus Hijtpothcriim. If certain remains belong 
to this species, in the inclination of its upper incisors and the form of the symphysis 
of the mandible it more nearly approached the horse ; this is, however, doubtful. 
On the whole, I think it not improbable that this species may have been the 
ancestor of the living kiang of Tibet. 

Distribution -Remai us of E. stvalensis have Ixjen hitherto obtained oulv 
from the higher beds of the sub-Himalayan Siwaliks to the eastward of the river 
Jhelum. 


Species, 2 Bores kamadicek, Falc. and Caul.. 

Synonym E. fiaisn-muci, F. nod C. 

Hi story . —In plates LXXXI and LX XX 11 of the ** Fauna Anfiqua Sivalensis ” 
are represented certain specimens of the cranium, teeth, and jaws of fossil horn* 
under the names of E. nmnadiem and E. palteonm from the pleistocene deposits of 
the Narbada valley. It has already been staled that these remains in all probability 
belong to the same species, and they will he so considered here. There are no 
means of knowing on what grounds the authors of the above-quoted work distin- 
guished the Narbada from the Siwalik horse, and it is possible that the distinction 
was made merely on the grounds of the different formations whence the speci- 
mens were obtained. In the following descriptions certain molar teeth from 
the Siwaliks will be noticed differing from those we have referred to E. sicalemis, 
and, as far as can lie determined with the materials at command, apparently agree- 
ing with the molars of the fossil horse from the Narbada beds. There is, how- 
ever, as already said, always very considerable difficulty in determining the species 

1 Fiji*- ?. 8. 5 Se«. De BLuorill*'# * CM&qpapUe** * Eqtm*," pi, V. 
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of horses by means of the molar series alone, and there is consequently a certain 
possible element of doubt in the following determinations. 

'CjgfMr molar#.— -In figure 3 of plate XV of this memoir are represented the 
earlier molar teeth of a true horse from the Narbada bone-beds, collected several 
years ago by Mr. llaeket of the Geological Survey. These teeth are implanted in 
a fragment of the left maxilla. At the anterior cud of the series is seen the 
broken base of the first premolar, or persistent milk-molar (pm. 1), followed by the 
remaining three premolars (pm. 2 to pm. 4), while the last complete tooth is the 
first true molar (m. 1). The anterior teeth arc determined to be premolars from the 
fact of the last of them (pm. 4), being less worn than the succeeding tooth 
(m. 1). 

A comparison of these teeth with the upper molars of E. nammli-cm repre- 
sented in plate LXXXII, figure 7 of the “Fauna Antiqoa Sivalensis,” will leave 
little doubt but that the two belong to t he same species. They differ front the 
corresponding teeth o( E. sivalensis by the larger size of the anterior * pillar ' in the 
last premolar. 

Sucalik specimens. — In figure 3 of plate XIV of this memoir there is repre- 
sented the left maxilla of a horse, collected by Mr. Theobald in the topmost 
Biwaliks of the Ilushiarpfir district of the Punjab, exhibiting all the teeth of the 
molar series with the exception of the first pnmiolar, or milk-molar (pm. 1), of 
which only the broken base remains. These teeth belong to the permanent series, 
nml are in an intermediate condition of wear: an inspection of the figure will 
at once show that they differ very markedly from the molars of E. simlemh repre- 
sented in figure 2 of the same plate This difference mainly consists in the greater 
length of the grinding surfaces of the anterior ‘pillars’ of the last two premolars 
(pm. 3, pm. 4), which exceeds the length of any of the corresponding surfaces 
in the true molars. All the anterior ‘pillars’ are, indeed, very much larger than 
those of the molar series of E. siealen&h. 

The great difference in the form of the anterior ‘pillars’ of these teeth from 
those of the molars of E. siralcnsis figured in the same plate, appears to leave 
little doubt but that they belong to another species. Comparing them with the 
teeth of E. nammUeus from the Narbada, noticed above, the two series are seen 
to agree very closely in the great relative size of the anterior ‘ pillar ’ of the last 
premolar, though in the Siwalik specimen the same, ‘pillar’ in the penultimate 
premolar (pm. 3) is equally well developed. Bath specimens, however, agree in 
the relatively large size of the grinding surfaces of the anterior ‘ pillars,’ especially 
in the premolars, and I think it not impossible that the two may belong to the same 
•pedes. This inference is confirmed by a specimen of tbo right maxilla of a 
horse represented in figure 4 of plate XV, and collected by Mr. Theobald in the 
Biwaliks of the Punjab, which seems to bo intermediate between the two specimens 
above described. 

The specimen of a right maxilla of a horse from the Biwaliks, represented in 



94-28 INDIAN TERTIARY AND POST-TERTIARY VERTEBRATA. 

plate LXXXJJ, figure 1 of the “ Fauna Antiqua Sivalensis," under the name of 
E. simlemi*, appears to agree with the last mentioned specimen. 

Finally, taking the Narbada specimen as the type of the teeth of E. namwUem, 
it seems highly probable that the specimen represented in plate XV, figure 4., belongs 
to the same species, and this being so, it is difficult to -separate the specimen repre- 
sented in plate XIV, figure 3, which certainly does not belong to E. timktms, and 
if not referred to E. namndicm must belong to a new species. 

Upper milk-mohtre. — 1 f the permanent molars described above have left any 
doubt as to there being two species of fossil Indian true bom's, this doubt is at once 
dispelled if the upper milk-molars of a horse from the Narbada represented in figure 2 
of plate XV are compared with the corresponding teeth from the Siwaliks represented 
in figure* 1 of the same plate. These teeth are implanted in a fragment of a right maxil- 
la, collected by Mr. Hacket in the pleistocene deposits of the Narbada valley. At the 
right side of the figure is seen the small first milk-molar (mm. 3), immediately 
behind which a fragment of the second milk-molar (mm. 2), and the germ of the 
displacing second prhraolar can be seen ; the two next teeth (mm. 3, mm. 4) are the 
third and fourth milk-molars, as is proved by their state of wear, and by the germs 
of replacing premolars below them ; while the last tooth (m. 1) is the first true 
molar. 

By comparing these teeth with the upper milk-molars represented in figure lof 
the same plate, and referred to E. »italeu*i* t the essential difference between the two 
will be at once apparent. The present milk-molars differ indeed from those of any 
species of true horse* with which I am acquainted by the nearly square form of their 
grinding surfaces, and thereby approach the milk-molars of some of the hippo theres, 
like JT, antilopinnm. 

As no other species of horse, besides E. namadiens, is known from the Narbada 
these teeth are provisionally referred to that species : taken with the Siwalik milk- 
molars they unquestionably prove the existence of two species of fossil Indian 
horses. 

Comjmrimnn. — Assuming that all the specimens described above belong to 
E. namadicim, we may predicate of that species that the upper molars arc distin- 
guished by the relatively great length of the grinding surfaces of the anterior 
‘ pillars/ a character especially well-marked in the premolars, hut that there is a 
certain amount of variability in this character. The species is further distinguished 
from all living horses by the square form of the crowns of the upper milk-molars; 
and is also marked by the very general retention of the first milk-molar in the per- 
manent series, though, judging from the specimens figured in the “ Fauna Antiqua 
Sivalemis," this character is not always noticeable ; when present the persistent 
first milk-molar is always of much larger size than in existing horses. 

In Equm caballm the grinding surfaces of the anterior ‘pillars' of the 
upper true molars are about equal in size to those of E. namadicu*. In the 
premolars they are, however, smaller. The enamel islands in the existing horse 
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generally exhibit lew plication of their borders, and the first milk-molar, if present, 
is always smaller than in 1L namadiem. 

In i?, hemionm the 'grinding surfaces of (he anterior ‘ pillars ’ of the upper 
molars are of comparatively small size, and the first milk-molar is always shed at 
an early period. 

In E. onager the anterior ‘ Pinal’s ’ of the upper molar series present u 
close resemblance to those of E. namadiem, their grinding surfaces being long, 
and that surface in the last premolar being longer than in any other tooth. In the 
recent species, however, the cent ral -enamel islands have their borders less plicated 
than in the fossil, and the small first milk-molar disappears at an early age. 

I am unable to make any comparisons between the teeth, of /?. namadieus 
and those of the living African liquid <e s and 1 cannot identify them with any of the 
fossil European or American forms. 

Skwll . — From a east of the incomplete skill] figured in plate LXXXI, figures 
5 and 6, of the “Fauna Anlhjua Sivaleusis, ” the only comparison that I can make is 
that the skull belongs to the elongated type of ilia t of the common horse, the 
relative length of the molar series to that of the interval between the last true 
molar and the foramen magnum being 1 to 12s. This shows that in respect to 
the skull, E. namadiem is more nearly related to the horse than to the wild asses 
of Asia (see above, p. 24). 

Mandible . — In the “Fauna A utopia Sivaleusis” (plate LXXXI, fig. 7) a lower 
jaw of a fossil horse from the Narbada, referred to E. namadiem, seems to lx* indistin- 
guishable from that referred to E. *iealen«in. This opens up the question whether 
t be jaw referral to the latter is correctly determined, and whether it may not. really 
belong to E. mmmlicnx ; on the other hand, it is quite likely that E. eitalenni* 
may occur in the Narbada. As there seems at present no means of settling this 
question, I have adopted provisionally Falconer’s determination of the mandible 
of E. simlemh, and shall merely refer hereto another form of mandible from the 
Hi wait ks, which may belong to E. namadiem. The teeth of the specimen in 
question are represented in figure 5 of plate XII of this volume ; they comprise 
the three true molars. The specimen consists of a port ion of the right, vamus of 
the mandible, and was obtained hv the late Conductor J, Da we, from the Siwaliks 
in the neighbourhood of Natan ; it, was referred by l)r. Falconer to E. siralemis. 
The elongated teeth and the hold loops of the enamel render it probable that the 
spwimen belongs to Equm. The jaw is more slender than t he specimen figured in 
the “Fauna Antiqua Sivaleusis ” as the mandible of Equm niralenxis, and yet the 
teeth are of absolutely larger size, indicating the probability of the specific distinct- 
ness of the two specimens. It would he unsafe to make any more precise attempt 
at the specific identification of the present specimen. 

Other remain#. — In figures 9, 10, 11 of plate LXXXII of the “ ! auna Anti- 

1 “ Fal Mem/’ Yul. I, p. Ib7 (So, 307). 

H 
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q ua Sivnlemis, ” there are presented the anterior extremities of the skull and 
mandible, and the lower milk-molar dentition of a fossil horse from the Narbada, 
under the name of Equm jmlatonus. As the corresponding parts of the skeleton 
of E. luimadicui) are not represented in the “ Fauna Antique Sivalensis it is now 
impossible to understand what could have induced the authors of that, work to separate 
these remains from E, nam/idicm. Until, therefore, any evidence which should 
lead to the adoption of a cont rary view he produced, these remains are, following the 
suggestion of the late M. Inrtet, referred to that species. The name of E. pakeonm 
must consequently be alwdishod. The remains above noticed do not present any 
diameters requiring special notice. 

Duslribtdm *. — Remains of E. nnmadims have l**en obtained from the pleisto- 
cene beds of the Narbada, and if the above determinations be correct, from the 
topmost Siwaliks, in company with Jiubalm pahvindicus and Cameim eimltvmts, 
in beds which are probably high up in the pliocene series, if, indeed, they also do 
not belong to the pleistocene. Remains of a fossil horse have been obtained From 
the older alluv ium of the damns valley, very possibly belonging to the present 
s|H‘eies, though this cannot lw certainly determined. 

If it should turn out tliat the identification of the second species of Siwalik 
horse with E. nmnadiem he incorrect, the former remains w ill have to be referred 
to a new species. 

* 
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PLATE XL 

Fig. 1- Hu'fOTHtittU'it AXTiLOPiNrii- Fale. and Caul.; part of loft maxilla, allowing pre- 
molars 3 urwl i (pm. 3, pm. 4n , and true molars 1 and & (m. 1 atul m. 2), from a 
Hpoctrmm collected by Mr. Theobald in the Siwaliku of Niki, in the Punjab (No. C. 
13$, lad. Mtis.). The teeth are in au early stage of wear, but later than in 
figure 3. 

Fi g. £. M t r mniKajni anti lop iki m. Fair, and Caul; the milk-molar dentition of the 

left ride, of a eoft about one year old; from a palate gjiecimen collected by Mr. 

Theobald in the Siwaltke of Niki. The gpeeimeu shows the four mi Ik -molars 
(mm. I to nun. 4>, and the unworn germ of the first true molar (m. 1), (No. C. 13h, 
Ind. Mu*d. The teeth are in an early stage of wear. 

Fig- S. I'Izppothrrh m THKOBALDL Lydekker. Fragment of the left side of the mas 11a showing 

the two last preundars (pin. 3. pm. JO, and the two first true molars*. Collected by 
Mr. Theobald in the Stwaliks of Niki (No. C. 151, Ind. M us) . The teeth are in 
a very early stage of wear. 

Fig. 4. H u potukru u tiuvobaloi- Lvdohker. Fragment of the left maxilla of a colt, aU*ut 

ijfte year old, showing the 1 1t rv^i hist milk -molars (mm. mm. 3, mm. 4), and tie- 
broken base of the first tooth of the same series (mm. 1). Collected by Mr* Theobald 
in the Siwaiiku of Kaipar, in the Punjab (No. C. 153, Ind, Mu*,). The teet.li have 
only just come into wear. 

All the s]HHumeax arc represented of the natural size. 





PLATE XII. 

Fig-. 1. H uppothkr ir m AXTiLOPiKrM (?) Fa)c, and Caut. Fragment of the left rarmvg of the 
mandible of a colt, stowing the, three last miik^molar* (ram. 2, min. S t mm. 4), 
t ho first true molar (in. 1), and the alveolus of the second (rn, 2), Collected by 
Mr. Theobald in tike Stwaliks of the Punjab (No. C. 148, 1ml. Mas,). 

Fig. liimmiKRirar thuobalbi, Lvdokker. The greater part of the left ramus of the 

mandible, wanting a small portion in the middle, and showing the t^xmdand third 
premnbrs (pfa, 2, pm. *5), and the three true molars (m. 1, in. 2, m. 8). Collected 
by Mr. Theobald in the Siwaliks of Niki, in the Punjab, associated with the speci- 
men draw’ll in figure $ of plate xi. (No. C. 151), Ind. Mns.)« 

Pig, 3. HirroTHKRiUM anti lofi vr m (?) Fak\ and Cant. Part of left ramus of the mandible, 
containing the third and fourth premolars (pm. 3, pm. 4), and the three true 
molars (rn. 1, rn. 2, m. %). Collected by Mr, Theobald in the Stwtiiiks of the 
Punjab. (No. 0. 342, Ind. Mu# ). 

Fig. 4 . Himmir.fcitiw ratios* un. Lydckker* Part of the right ramus of the mandible, 
showing the two 1 mt promolars (pm. 3, pm. 4), and the three true mofan; 
Cm 1 f m 2 , m #}. Collected by Mr. Theobald in the Siwalik* of Jabi, in the 
Punjab. (No* C. 172, Ind. Mas). These teeth are characteris'd by an unusual 
quantity of cement. 

Fig. 5. sp. Part, of the right ramus of the mandible, showing the three* true molars. 

From the collection of the Asiatic Society of Bengal ; obtained by the lute Con* 
doctor J. I.)» we near Nahun. (No. C. 173, Iml. Mias.)* 

All the specimens are represented of the natural slice, and are viewed from the outer 
fcidtJ. 





PLATE XIII. 

HiFPOTUKRir.-V TH toil ALIM Ljd. 

Fijy. !. Third, or fourth left up]>er pmnoi&r, collet ted by Mr. Theobald in the Siwaiiks of the 

Punjab, (No. C. 157, I ml. Mas.)- 

Fi^. &. Second right upper premotor, collected by Mr. Theobald in the Siwalik® of the Punjab. 
(No. C. 155, Ind. Mu®.). 

Fig, :i f Bones of the anterior foot ; the terminal phalange of the middle digit is broken; the 
three lateral phalange# on the left aide of the (right *ide of figure) , and 

the right lateral me Ucarpal, have been r^Wml from the corresponding houe* of 
the opposite side. The specimen was nolle* ted by Mr. Theobald in the Siwalikw ot 
Niki, in the Punjab, and not improbably belonged to the same individual an the 
up)>er jaw represented in figure !1 of plate XI. 

All the specimen# are represented of the natural sise. 




PLATE XIV. 

Fig, 1. Eqrt:» mvai,kxsx*. Fale. unci (Taut, Part of tl >e right maxilla, exhibiting the third 

and fourth j>re molars, and the three true molars? : from a specimen collected by Mr, 
Theobald in the higher Biwaliks of the village of Ruptir, \n the Punjab, (No, C. 
Irfl, Ind. Mas,). 

Fig 2. Eqvvti ftiVAi,KS.«is. Fale. and Caul. The complete jwrmanent molar dentition of the 
left side, from a skull collected by Mr. Theobald in the higher Siwaiiks, near the 
village of Padn. in the Punjab. The teeth are in an intermediate condition of 
wear. (No. 0. I7*b Iml. Mus.) 

Fig. 3. Eq</</& KaifADirrs. Fak\ and Cant. Part of the left maxilla, showing the haute of 

the first premol&r (pm. 1), and the whole of the remaining molar teeth of the 
permanent series. Frr a is pet* i men collected by Mr, Theobald in the topmost 
Siwatika of the Hudiiaqmr district. Since the tfpocimett was figured, the aeeond 
premolar (pm. 2) has unfortunately crumbled to piece*. (No. C- l&i, Ind. Mu*#.} 
All the specimens are represented of the natural aim. 








Fi* 


Fig. 


Fig. 


Fig* 


1*J,ATE XV. 

I Kqrrs Fale. and Oaut Fragment of the right max ilia of a wit, about 

one year old, showing the three laid milk-molars (mm, 2 to tmn, 4), and the gerni 
of the first true molar. From a specimen collected by Mr. Theobald in the top- 
most Siwalifc* of the liiighiarptir district. (No. 0. ibi, Itul, Mua.). 

2. Eqrtfs KAUAUici's. Fade. and Caut. Fragment of the tight maxilla of a colt, about 

two years old, showing the first milk-molar (m. 1), part** of the second milk-molar 
and second premotor {mm. 2 . |>m. 2), the third and fourth milk-molars (mm. U 
nun. 4), and the find true molar (r«. I), From a sj^eitutu collected iu (he liar* 
touto valley by Mr. Ilaeket. (No. F. 5, I ml. Mils.). 

3. E qtru# kamadicu». Fnk. a mi Caut. Fragment of the left maxilla, showing the base 

of the fir*t premolar (pm. i), the three latter premotor* {pm. 2-4), and the first 
true molar (n». 1). The teeth are in an early state of wear. From a specimen 
collected by Mr. flas ket in the Narbada valley. (No. F. 2, Iud. Mu«.) 

4. Epirus xa VA mrt‘3. F.dc. and Cant. Fragment of the right maxilla, showing three 

premotors (pm 2. to 4 ), and the first true motor (m. i) ; the teeth are well worn. 
Collected by Mr. Thtoladd in the higher SitvaUks of the Kangra district. (No, C. 
1 9?> , Iud. Mus.). 

All the specimens are represented of the natural size. 











